INTRODUCTION

77
There is currently considerable interest in developing management practices to reduce The production response to supplemental lipid is known to vary with forage type 132 (Grainger and Beauchemin, 2011), and the objectives of the present study were to 133 investigate the effects of dietary forage type (MS vs. GS) in diets formulated to 134 contain similar amounts of NDF and starch and feeding ELS on methane production 135 and milk FA composition in mid-lactation multiparous Holstein-Friesian dairy cows, 136 and determine if the response to ELS was affected by forage type. 
137
MATERIAL AND METHODS
138
Animals and Diets
Experimental Design and Treatments
152
Throughout the study cows were fed one of 4 experimental diets as a TMR (Table 1) 153 provided for ad libitum DMI (10 % refusals). Basal diets were high MS or high GS dioxide production, oxygen consumption, and heat production were obtained as 183 described previously (Reynolds et al., 2014) . Whilst in the chambers cows were 184 restrained using head yokes, bedded using wood shavings on rubber mats, had 185 continuous access to drinking water through drinking bowls, and were milked using a 186 pipeline system. means are reported and treatment effects were considered significant at P < 0.10.
228
RESULTS
229
Dietary composition and intake and milk yield and composition 230 In comparison with the GS diets, the MS diets contained higher OM, NDF, and starch 231 concentrations (P < 0.02), while CP, ADF, and ash concentrations were higher for the 232 GS diets (P < 0.020; Table 2 ). The MS diets were higher in 18:0, cis-9 18:1, and 18:2 Supplementation with ELS had no effect on DMI (P = 0.31), but DMI was 242 higher for MS compared with GS diets (P < 0.10, Table 3 ). Intakes of 18:0, cis-9 243 18:1, 18:2 n-6, and total FA were lower on GS than MS diets (P < 0.001; Table 3 ).
244
Intake of 18:3 n-3 was higher for GS diets (P < 0.001) and the increase in 18:3 n-3 245 intake with ELS addition was greater for the MS than GS diets (forage by ELS 246 interaction, P < 0.02). Milk or 4 % FCM yield, milk composition, and milk 247 component yield were not affected by diet forage type or ELS addition (Table 3) . 
Methane Emission and Respiratory Exchange
250
Methane production (L/d) and yield (L/kg DMI) were not affected by diet (Table 4) . 251 Similarly, methane production per litre milk yield was not affected by diet forage type 252 or ELS addition. Cows fed higher MS diets had higher oxygen consumption (P < 253 0.03), carbon dioxide production (P < 0.04), and heat production (P < 0.03) than 254 when fed higher GS diets (Table 4) . Milk fat total SFA concentration was lower when higher MS diets were fed (P = 258 0.076), but there was no forage type effect for most individual milk SFA (P > 0.10), 259 with the exception of 13:0 iso (P = 0.034), 13:0 anteiso (P < 0.058), 14:0 (P = 0.082), 260 15:0 (P = 0.009), and 24:0 (P = 0.010), which were lower on MS-based diets 261 compared with GS-based diets (Table 5 ).
262
.
12
Feeding higher MS diets increased all trans 18:1 isomers (P < 0.06), leading to 264 overall higher total trans MUFA (P = 0.009) concentrations relative to GS-based diets 265 ( Tables 5 and 6 ). Forage type had no effect on total cis-MUFA (Table 5) and most   266 18:2 isomers (Table 7) , although cis-11 18:1, cis-12 18:1, cis-13 18:1 , cis-16 18:1, 267 cis-11 20:1, and cis-9, cis-12 18:2 were higher (P < 0.05) on MS relative to GS 268 (Tables 6 and 7) , and cis-9 10:1, cis-9 12:1 and cis-9 14:1 were lower (P < 0.05; 269 Table 5 ). Concentrations of 20:3 n-3 (P < 0.024), 20:5 n-3 (P < 0.020) and 22:2 n-6 270 (P < 0.001) were higher in milk fat from cows fed the GS-based diets than the MS-271 based diets (Table 5) . Total n-6 PUFA concentrations in milk fat were higher with 272 MS-based diets (P=0.001). (Table 7) by increasing cis-9, trans-12 18:2 (P = 0.02), cis-9, trans-13 18:2 (P < 289 0.001), trans-9, cis-12 18:2 (P = 0.008), trans-11, cis-15 18:2 (P < 0.001) and trans- Tables 5, 6 294 and 7), with the exception of trans-5 18:1 (P = 0.016, Table 6 ) and cis-9, trans-12 295 18:2 (P = 0.055), cis 9, trans-13 18:2 (P = 0.082), and cis-10, trans-14 18:2 (P = 296 0.024, Table 7 ).
298
Milk fat concentrations of n-3 PUFA were higher (P < 0.001) with ELS 299 supplementation (Table 5) , mainly due to increases in 18:3 n-3 (P < 0.001) and 20:5 300 n-3 (P = 0.025). In contrast, 18:3 n-6 (P = 0.036), 20:3 n-6 (P = 0.034), 22:4 n-6 (P = 301 0.028), and 22:2 n-6 (P < 0.095) concentrations were lower in milk fat when ELS was 302 fed, although there was no effect on total n-6 PUFA concentrations (P > 0.10, Table   303 5). 
Effects of Forage Type and Extruded Linseed on Methane Production
333
We observed no effect of dietary forage type on methane production or yield. As GS diets. In addition, the difference in DMI between GS and MS diets was greater in 360 the previous study (Reynolds et al., 2010) , which may also explain differences in the 361 response of methane yield to forage type between the present and previous study. carbon FA and cis-9, trans-13 18:2 concentrations in milk fat. We observed a 395 significant increase in cis-9, trans-13 and decrease in 16:0 when ELS was fed that was 396 not associated with a significant effect of ELS on methane production. In addition, 397 there was no effect of ELS at the levels provided on 8:0 concentrations. As discussed 398 previously, these discrepancies may reflect differences in the amounts of ELS fed Linseed supplementation has been used in previous studies to not only reduce milk 463 SFA, but also increase n-3-PUFA. Although, our results showed that this strategy did 464 increase total n-3 PUFA, whether this increase would translate to an important health 465 benefit to the consumer is questionable. The present study showed a significant given into the rumen of sheep on some of the end-products of rumen digestion. Br. J. 
